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APSl -RACT OF TJI li DlSCLOSIIire 
Atj Electrode device £or electrical *y hb«liij£ underground 
deposits of hydrocarbons such as oil sauil or oil shuto, PJural 
well pipe sections art Joined through insulated pipe joints with 
an electrode connected through one u£ thu in.sulat.Ed pipe joints 
to fi lower out of the pipe sections. Each of the insulated pipo 
joints includes a first tubular me ruber having 3. flange portion 
at dug ftnd UirrTKafj p second tubular member having a cap portion, 
at one end ™hich is received in the fjaugo portion of the first 
tubular member with a gap therebetween, and an insulating member 
disposed in the gpy lor hermetically coupling the first "and 
second tubular members 2nd for elDttricA i.Xy ipsutating first 
and second tubuler itiamb^^s from on© another. 



BL1-C.TRQ0E DEVICE FOB, KLEiCTRICALLr* HEAT ING 
UHJ>liRU!tDl)MD DEPOSITS OF HYDROCARBON 



BACSGRQITWD O F yt-IE rKVENTION 
THb present lnvoDtioa relates to an electric device 
used to electrically heat unS or ground deposits of hydra carbons , 
More specifically, the present invention relates to an electrode 
davice which is used to supply electrical power to *n underground 
deposit thereby to heat the hydrocarbons preset in the d&p^it 
to cause them to have a fo^r viscosity and hl^r fluidity i u order 
to flioro easily remove" theio from the. v<?U . 

Tho ttmn 11 hydro carbons" *s used hereinafter means 
petroleum or oil, bitumen contained in oil sand [also called 
"tar jja 7 4d 1, J and kerogen contained in oil stale, These will all 
ba referred to as "oil" for simplicity. 

If the oil in the underground deposit lias sufficient 
fluidity, it i 5 possible to Extract the oil through the well 
fcithar by gas pressure coexisting in the oil layer or by forcing 
a liquid such as brine into on* well to forco the oil to flow 
out of another well. Hoover, should the underground oil havo 
low fluUity, it cannot be extracted until the oil i s ma ae mora 
'fluid. A general method af mating the oil f*uid is to heat the 
oil thereby to Wr th* viscosity of the rfi. The temperature 
suitable for this i 5 different for different type* of oil. 

There have hoe* proposed as oil layer heating method's 
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the injection of hot water or water vapors at a high temperature 
under a high pressure, supplying electrical power to the 
underground deposit, underground combustion in which the under - 
ground oil layer is ignited with a supply of air 50 rhat it may 
be burned, and the jise of explosives. The last two methods are 
difficult to couHt-d! S q that they are pot in gGTioTnl use. 

According to the method of injecting the hot water or 
water vapor at 2. high tampsraturo and under a high pressure, 
the oil layer is heated to enhance the fluidity of the oil to 
cause the fluid oil to flow out to the ground surface. If, how- 
ever, some regions of the oil deposit have a low resistance tn- 
the flow of hot water or water vapors or there are voids in the 
oil layer r the water or vapors my collect In these regions and 
fail to diffuse throughout the whole layer. More-over, if the 
oil layer is solid and dens*, the hot vat^x or its vapor* will 
again not diffuse so that the oil layer cannot he heated. 

Heating by the supply of electrical powar is perfumed 
by drilling a plurality of wells in tho oil layer and by establish- 
ing potential differences between electrodes disposed in the 
wells 50 that the oil layer is heated by its resi^tan^ to the 
electrical current which flows rhere through « This tochninue is 
advantageous in that the oil layer can be vholly haatad with ease 
even if it has voids or is solid and dense. However, another 
device is required for pumping up.: the fluid oil. 

For improving the oil producing efficiency, there has 
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further been proposed a wot hod which Includes a" first step of 
beating the oil Uyor by electrical resistance heating and a step 
of injecting hot *-ater or water vapors at a high temperature W 
ondor a high pressure when the qi.i layer becomes soft while con- 
5 tinuihg the heatirfg so that the resultant fluid ail may He pumped 
out. In order Co efficiently heat the oil layer s thD electrode 
device must be sufficiently electrically Insulated thut the leak- 
age of elect xicidlly current into underground part ions other than 
the oil la/ai is avoided as much as possible. The electrode de- 

JO vita l.s also required to be aubrcakttSle with respect to the under- 
ground 50 il pressure, the pressure of the vapors which are gener- 
ated by the heating operation, ftnd the pressure of injected hot 
v/ater or hot high pressure- water vapors. The electrode* diivicn 
Is further re-quired to be free from laakage o£ hot water or hot 

1,5 high pressure water -vapors. 

In order to explain, the electrode device of this general 
type more fully, an example in which the oil is oxtrac tad from 
oil s^nd will bp described. 

Oil sand, also called "tar sand", is present in large- 

20 quantities in Canada, Venezuela and the United Statos. 

The oil in the oil sand is typically mixed with brine bctweeEi " 
sands in deposits. Moreover , it typically has such a 
remarkably high viscosity that it has essentially no fluidity 
in its natural state. A deposit of the oil sand may be 

25 partially exposed in a valley or at the banks of 
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a river but i 5< most uftcn located onttrely under yronnd at u 
dopth.of 200 to S00 ra wb.n.H having a thickness of bt-yeral tena 

o£ .meters-, ft\t& to eonpidftrntinn Of economy timd wvii'OioxwjtitAl. pro- 
tection, it is nec^-EBary to separate out the- oil underground and 
■to extract only the oil froTW the well- Moreover, sinca the 
extraction of oil from a shallow underground layer is accompanied 
by a danger of subside doe*/ it: ife do 5 arable to extract oil only 
JQrora underground layers Jyi'ntf deeper than 300 m. 

Further aspects of the background d± the Invention and 
the Invention of the present application are described wi lh 
the a & Distance of the accompanying drawings in" which: 

i-'ig- 1 ia a schematic sectional -view showing a 
conventional prior art installation of the several type with 
which the invention is utilited; 

Fig* 2 is a cross -a actional view of an insula bad pipe 
K>int of the invention; 

Fig* 3 is a oro»3 -a actional vi&f showing Bavoral joined 
pipes sections, an electrode and insulated pipe joints in accordance 
with tile invention; and 

Piga. 4-7 are a series nf cross -sectional vio*pn 
illustrating the uaC of insulating coatings in accordance with 
the invention - 

Fig. 1 illustrates the' heating oiT an oil £&l>d layer, 
by Eloctrodea coup! ad to a power supply, in Fig- l, reference 
numerals 1 fcrnd 11 indicate main guide pipes made nf stettl, ?. 
aiul 12 indicate insulators joined to the main #uide pipes l and 

11, 3 and 13 .indicate electrodes joined to thet insulators 2 and 

12, perforations ar& formed in the electrodes 3 and 13, and 4 and 
14 indicate cables Tor feeding an electric current to the ele- 
ctrodes 3 and 13. This assembly ia hereinafter called to-ge-ther the 



"c.lccfcorte device". Rcferennt? immoral 5 Lnciicat^s a power 
aDui'OC, 6 incij.cat;t*fj an ail Scind lf?yer, 7 indict te^ kii olcotrio 
currant flovi.nq between tho cl.C.r. trodp_f* 3 arid 13 , B indicates the 
ground surface, £ indicates an overburden luycr, and 3.0 in- 
dicate? a layer belan the nil sanLi layer. 

WhOJi a voltuyC 1$ appl ied to the eLfectrOdc-O 3 and 
3,3 which arc burled in the oil Ranc'£ lay^r 6 from the power 
SOtirce 5 through the cables; 4 and 14 , the current 7 flows in 
accordance with tho electric res i U^nce of the oil Band Iftycr 
6 a result 



of which the oil sand i ay er 6 i s heated by Joule Dr resistant 
heating. Although, the carrot 7 paztfally £1^ int0 tha QV „. 
burden i ayt r 5 ara J the layer 10, the leakage U maintained at a 
low level because the insulators 2 and i2 are interposed between 
5 the main guido pipes 1 and n a „ a the electrode* 3 and 13. After 
the oil sand layer 6 Has been wari^d, the powor supply is inter- 
rupted. Hot water or water vapors at a high temperature under 
a high pressure we thou f orced the uppur ialet , Qf to(f ^ 

guide pl pe 1 0 f the electrode device and flow through the oil 
10 tend layer 6 until they ccm e out of the other main guide pip* 

11 carrying the oil, m order to improve the flow ratos of the 
hot water or the hot pressure water vapors, perforations are 
formed in the electrodes S and 13. 

Since the upper portions of the insulators Z and 12 
IS BT e connected to the main guide pipe* 1 and 11 and the lower 
portions are connected with the electrodes J and 13, a down- 
ward tensile str* 5S i s Alw2ys a p p i ietI to th , insulator*. More- 
over, since tha aweBbly can be at a temperature as high as 
250'c: to 300 a C, the insulate should ba able to withstand such 
2D temperatures. Abo, si „ C e the insulators 2 8n d 12 are burled 

underground as deep as several hundred maters Kith the electrodes 
5 M<i 13 suspended from their lower ends Kith the upper ends 
thereof coanectud to the ^ain S ulcle pipes z and 12, the insulator* 
2 and 12 will almost certainly contact or collide with the well 
25 "His »MlD they are loweied inte the wll. Because of the 



groat total weight, an/ slight contact will impose a hi^h wise hi - 
nical impact upon the insulators 2 and 12< Therefore, the 
insulators 2 aad 12 aTe raquired to be nble to ^ithsland anticipate, 
levels of mechanical impact. 

In an electrode device which heats an oil sand layer 
when it Is supplied with &rx electric current, a major problem is 
that the olectric resistance in the oil sand layer is approximately 
equal to the overburden layer. Since these electric resistances 
differ depending on ptace and conditions, tlxcy cannot piiiicxally 
be precisely stated. Hatfdvor, avorag^ va7u«s are IMft-jn for 
the oil sand layur and l^fl-iso^ -m lor the overburden l&yer. As a 
result, if- an electric current is supplied to two electrode devices 
which ars constructed by connecting electrodes to guide pipes made 
of steel pipes and by disposing those electrodes in the oil sand 
l&yet, raO^t of the current will be Consumed in the ovCTburdCrt 
layer. In order to avoid this problem, it is necessary e-i their 
to cover the surfaces of the guide pipes vita an Insulating coating 
or to insulate the electrodes from the guide pipes. 

Various attempts haire been made to provide insulators 
wKich satisfy the af oreiae tuiosied requirements. In one such 
attempt, flztngcd tubular members made of metal coated with 
*n organic i-esin which provides a high resistance tg heat. An 
appropriate Material is poly tetraf luoroethylens resin (fax example 
"Teflon™" -which is trade name of du Vont) . With this 
construction, insulating memboxs are provided irhich are 
satisfactory in their ability to withstand a suspending load 
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and mechanical impact forces However, it h«.s piwed quite diffi- 
cult to coat the flaTi^s portions satisfactory wuh the insulat- 
ing arterial. Moreover, even if satisfactory insulating char- 
acteristics are provided at rixwi temperature, the insulating 
5 coating has a tendency to separate, especially around tho flange 
portions, due to repeated thermal expansion and cpn.tr act ion 
such as as typically mi countered in 00 rm-.il operating conditions. 
If the insulation citing is broken nr caused to flake off, the 
insulators thus produced become useless, 

ID Tj i * second attempt, porcelain notorial has been used 

fox forming the insulators . However, it is also necessary in 
Constructing the insulators to tafce into account the requirement 
for providing water and oil tight characteristics with respect 
to the connection between the main £uide pipes 1 and ll and the- 

IS GloctTodes 3 anil 15 as veil as between the insulating member. 
ThD connection has generally been made by shrink fitting metal 
pipiw; an the outer peripheral surface of the porcelain pipe and 
then connected with other metal pipes ordinary technique^ such 
as welding or cttta cbment with holts, With this construction, 

20 although the wall or oil tight characteristics may be acceptable 
at room temperature, the strength P f the shrink- fitted joints 
tends to drop as the tempor*tuTe is increased that the abi- 
lity to support th» suspended load U correspondingly lowbred, 
MorcoyBr, breakage of the porcelain may taken place as a result 

2S of the stress imposed upon tho le-ading end portions of the shrink 
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fitted areas. *n order to eliminate such drawbacks, there has 
beets proposed tliy use ol r a porcelain pipe having ends formed 
as f^nng^ portions with the flange portions fastened to metal 
rapes with packing interposed between the tontatt surfaces. 
5 With this ton structi. on, the above- stated requirements 3 re met 
at room temperature. However., the water at>d oil tight sealing 
tends to deteriorate upon repeated thermal expansion and con- 
traction. Moreover, porcelain intrinsically lacks strength 
against mechanical impact farcer. Thus, it has a high tcndBnL/ 

10 to be broken by * machanical impact force such as is ordinarily 
encountered white tho trembly is lowered through the well. 
Thus, the provision of a porcelain insulator suffer* from the 
unavoidable defect that there is a high tendency of breakage . 

Vet further, insulators £01 mod of organic polymeric 

IS compounds have been proposed. Although Mich compounds may have 

ft high strength at room temperature and h.t& iiuite good electrical 
insulators, roost oL' the compounds of this general class are not 
particularly heat resistant. Speci f i tally, very few compounds 
of this, type are known which are resistant to hot watm- or tfaticr 
vapor st L high temperature and trader high pressure* 
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SUMMARY OF TUP , JW I VXWIO W 
In accordance with tliu invention, there is provided 
an cltititTodc device for electrically- heating unrtexg round deposits 
of hydrocarbons including a plurality of well pine sections, 
&n electrode adapted to be disposed in an un<5er ground deposit 
a€ hydrocarbons P.or supplying on electric current to the under- 
ground deposits , a plurality of insulating pipe joints exch 
Including a first tubular member having a flauge poxtign fit une 
end thereof, a second tubular member having a cop portion at 
one end thereof adapted to be received in the flange par lion 
of the fix&t tubular mgmbgx with a gap th erg-bstween and an ir> * 
sul^ting member disposed \t> the gap between the flange portion 
and the c^p portion for hermetically coupling the first antf 
second tubular members while electrically insulating them frum 

One a-noth^r And with the insulating pip^ joints n&ing usud to 
couple- at least some of the pipe sections together and the eJec- 
trade to cine of the pipe .settioiis, and a cab! 9 connected to the) 
electrode tor supplying an electric current thereto. 

At least soma of tho insulating pipa joints can bo 
interconnected. The insulating member of each of the insula ted 
pipe joints includes a first Insulating portion disposed in the 

£Hp batn/ecu the flange portion in the tup portion And SCCOnd 

insulating portions disposed adjacent inner and outer surfaces 
tff the tubular members with the first and second insulating, por- 
tions being forme J integrally with each other- Preferably, the 
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insula bing member of eac-h of the in&uLattid pipe . joints iv jit&du 
of a glass-mica xiioldiiig forced Hrom POv/di>rs of glass and mica. 
An Insulating coatincj may be provided on at least ft portion of 
t he outer oar Trace of tho insulated pipe 3ointr^ This coating 
may be a rssain' of polyt^traf luaroutlLylciiu , a resin of dipbenyl 
oxid^. Moreover, a protective layer oi insulation can be 
provided around at least- a portion of the* insulating cutting. 
The protective layer may be an inexpensive material auch as 
poly o thy lone, polypropylene- or polyvinyl chloride. 

Further otrjects and advantages of the invention will 
appear from the following description taken together with the 
accompanied drawing b. 

in accord titles with tb£ invention, thoro lc provided 
an electrical heating electrode device which is entirely frOG Of 
the: above-mentioned drawbacks* A preferred embodiment o£ 
the sltfctrodo device of the invention will be described in aetail, 
feirst with ralteronce to Fig. 2 which shews a crocs -sectional 
viewr of an insulate pipa joint 21 whiuh is utilised with the 
electrode daviea of the inv©irtion. 

The pipe joint gtmur&lly designated 21 in Figure 2 
comprises four basic elemental 

a fir at tubular member 22 , a second tubular member 33, 
a cylindrical sleeve- like- cover member 29 , and an insulating 
mejnabsr 35. 

p fhe first tubular jriDAtbcr 22 comprises a cylindrical 
tubular potion 23 with a radially outvardly extending flange 
portion 24 at a lowtsr ejid ac shown. 

The cecono" tubular- member 33 comprised a cylindrical 
tubular portion 30 with a radially outwardly extending hub portion 
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25 at an upper end ^fj siiown. The interior diameter <if tubular 
portion 30 of tht> fiucond tubular Jiffiiitfcex M is ehovn identical 
to the interior diameter of tubular portion 23 of the first 
tubular YflciiflbL-r 22 r 

Hub portion 2 r )of t.hft 2nd tubular member 33 is provided 
with an internal annular recess 31 as shewn. Hub portion 2 5 
is also provided with external threads 32 which mate with 
threads 2fl .on cov«;r member 29 to be described, 

£lceve-likc cover member 29 comprises a cylindrical, 
LubvtUr, dram-like portion 26 with, internal threads. 28 at one 
lovar shown in Figure 2 and a radial J y imsa-reUy extending 

cap portion 27 at the other upper end. As shown, tubular portion 

26 lias a larger internal diameter that the external diameter 
o£ flango portion 24 of the first tubular jnemfoer 22 bo at? to 
provide a gap therebetween to be occupied by insulating member 
3S. cap portion 27 oJ 7 cover mamb&r? 29 hfie an internal diameter 
lartjer than the external aiaraeter of tubular portion 23 of tho 
first tubular jnemher 22 so as to torm a <f«p therebetween. The in- 
ternal diameter- of cap part ion 27 is smaller than the external 
diameter of fTlanyo portion 24 of the first tabular utcinbcr 22. 

Preferably the first tubular member. 22, second tubular 
member 33 and cover member are made .from steel. 

Insulating member 35 includes an. ou.tex .circw.f erentially 
iiisul&tift^ portion 36 which surrounds external surface* of 
tubular portion 2? of first tubular member 22 and an inner cir- 
enml-ereatially insulating portion 37 wiiich fits Inside the internal 
annular recess 31 of hub portion IS of the second tubular member 
33. The inner insulating portion 37 has the same internal 
diameter as that of bubuU.r portion 30 of the Becwd tubular member 
33, Ah inay be. B^n, insulating member 3S comprifi&s an integral 
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j mcjub^r ex Labeling from portion 3& thereof to portion 37 thereof. 
Integral inaulating nienihe.r 35 tftus s^ceb surfn^cs ol" the fir^t 
tubular inember 22 from surface* of eecOnd tubular JilOJObor 33 and 
cover mcjftbcr 29 by » gap occupied as seen in Figure 2 hy insulating 
member 35. Insulating Tnp.mbfir 35 insulates first tubulftX Timber 
22 from contact with Jocund tubular member 33 and cover member 
29- 

U'ith cover pteniber 25 scraped down onto second tubul&r 
member 33 as shown in Figure 2 r flange portion 24 of first tubular 
JO member a? encased by insulating member 35 ia e&jidwiched betwee-n 
coyer mcjobc.r 29 and the upper end of hub portion 25 of the 
second tubals member 33, whereby insulating ineiubBi- 35 mtty form 
6 norma tie seal botweon first tubular meenbex 11 and second tubular 
TOdftber 33, 

By screwing cover member 29 onto, second tubular 
member 33 , first tubular. fliGNhor 22 may bo firmly, seslahly coupled 
to &ecoad tubular member 33 yet insuxativ&iy isolate. L-Vifirefrom. 

in assembly, first tubular portion 22 may be- iiific-trted 
through cover member 29 following which cover member 2t> may be 
20 screwed onto second tubular portion 33. Th& Insulating member 
35 may be s&on to occupy a cjarj between the fisrat tubular member 
22 and the combination of the second tubular member 3 3 eind cover 
member 29 . 

Prof cr ably, the; entire- insulating member Is made of 
a composition of glass ftrtd mica and xs formed by a molding pro- 
cess. The ijipoiating i&emb^r is formed by homing a mixture of 
powd*e.rB of glass and mica to a sufficiently high temperature 
that the mixture becnmeB fluid* Ones th© mixture is flu id , it 
iu pressure molded using a mo.l-d of appropriate shape . The fo>7- 
3° mat von of the insulating member 35 will be dcacirbod in marc 
de tai?.. 



1 Tho f.-irsl; tmbvilnr Member 22 and tlifi Eecond tubular 

member 33 are assembled to be positioned as shown in Big. 2 ana 
are then heated to a pr edetC^Ali nod temperature* The tviO tnbnlar 
Jnembuxfe at the olcvated liempftrature arc Fitted into a t:q]<3 t 
Nr-Kt, a mixture of nlaaB and TdlCft powders is pxe^rod by pre- 
molding tht mixture- into the ±ariti oi a preliminary molded member 
of a cylindrical Bhape which will Hit in thf; gay btztveen tbo 
tufoular portion 23 oJ tbo first tubular tneinher 2 2 a ad cover member 
2*. The preliminary molded jmaiuter is beatee 1 to a predetermined 

ID temperature imd fitted in the cjap in a he&tod condition. N£Xt, 
a pressure is applied to the preliminary molded member before 
it cools to force the* material Of the Uv^bCx" to i'lov/ into kbo 
gap between the. first and second tubular KiBltiborc and into thfe 
interna.!, annular recess 31 in the* second tubular Kioiober 33. 

For the material of the preliminary molded mombor r 
45 wtfc of glass potrttor prepared by pulve rising & glar.e used for 
Gnamal coating steel objects, cojamarcially available : as Product 
No. 2312 of Nippon Ferro, Atd. P to £i else of 2 00 mesh HiiXfed With 
55 wtfc of micjt powder of synthetic phloqopo.ite of a eiz^ of 

20 £U to 200 roeatu 5 wts of water is added to the resultant mixture 
tO.tfdt it IM> it oan he molded. 150 0 gm d±' the vJtSttcd mixture 
is molded utin^ a cold prEaauxe roaldin^ process to form a cylin- 
dr/ically shaped body using a wold (tnot- shown) . Tha prclxioinary 
molded ifluwbSJt; was diBEJoacd in ti drier at 120 D C for two hours 
to dry it prior to its u&k in forming the insulating member 35* 

As described above/ the covbi; member 29 aiwl the hub 
portion 2S &rc joined by screw tbr&ads. However r the invention 
is uot limited thereto as the cover mBiubBj: 29 nxiO. the bub por- 
tion 2!> can be joined by *?el.dir«j. 

30 in an alternate crnbocUmeutr the cap portion 27 of 
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1 thes cover member 29 i» divided inlio four quadrants Ovro of which 
are removed, 'j:h£ flange portion 24 of the first: tubular .roeiober 
22 if; i;hen out »uuh fchtit the remaining x?art of the .01 any e portion 
2 A Cftn fit through tht? two removed quQdrante of tho onp portion 
27 30 that the flange portion 24 can be located under the cap por- 
tion 27 of the cover member 2$. 

Wi Ob Mre insulated p?pe ]oint describe?? abo?E ; a ten- 
sile force imposed on the ends of tba joint is converted into a 
campreBBive force which acta between the cap portion 21 evnd 
It? flange portion 24, &'inct> the compression pLrength of the insulating 
membar 35 of the typo described is much greater; than it? tensile 
strenyth and since the force jx>r unit are* can be suitably seh 
by adjusting the extent of the area on which the con^re salve 
forces arc applied, resulting assembly is quite strong and 

able, to ^ithu-tanci high tensile fore as imposed on the ends of the 

jolllt, 

ht high temperatures, for instance 300°c, the heat 
resiEtant characteristics of the insula tiug member are primarily 
determined by the thermal characteristics of the glass material 
10 uaed t^he starting material. Particularly, tbe transition 
. temperature of this material $s important, if tb^ transition 
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temperature , for instance, in a range of ,fr C to 600 *C, 
a bi£h mechanical strength for thu overall asspsnliiy will 
preserved to a temperature of at least 300*C> 

Xith inspect to the resistance to mechanical impact 
S. forces, the mica powder which is ii-sed to form the insulating 
member is composed of particles hax'ing. a flat shape wherein 
the -ratio of the diameter to the thickness of n single scaTa 
particle is generally in a .range of 30 to 50; 1, Due to the 
nxesGncc of the sc^te particles T the molded insulating member 

10 has a j. mutilated form thereby providing it with a liifth elasticity. 
This high elasticity would not "be present if the insula Liti£ 
memboT were formed only of glass powders, lnic to the laminated 
construction, the insulating member isi provided with a much 
greater resistance to repeated temperature changes and mechanical 

15 impact foveas then is a prior art type of insulating member made 
of an inorganic compound, Therefore, the insulatirtft member 
produced in accordance with the invention is suf f iciontly strong 
that it can withstand the typical impact forces which arc en- 
countered during the use af the struct*"^, 

2 0 iq^xt* the construction of a preferred embodiment 

of an electrode device of the invention utj}irin£ the ah*>ve- 
destribed insulated pipe joint 21 be given vitk reference 

to t?ig. 3, Refsrcnce numerals 1 to 4 used in Fig. 3 indicate 
similar components as those of Fig, 1. The Tight hand half of 

25 JtKg* 3 shows the completed structure of the insulated ^Ipe joint 



- 15 - 



11^8283 



21, As s)>cwti i Tt the figure, the insulatiug member 2 includes 
+ kd insulated pipe joints 21, One end of the insulating member 
2 is connected to the oipe 1 -and the other to Lhe ulcctrodu 
3. These COnnDCltOnS mAy bp mfide by ve'J.l - knowfl techniquoi? such 
5 as Maiding ox by the use of screw threads. 

As, in accordance with the invention, the completed 

3n5ulatDd pipe joint 21 ha^ a (rpmrn^TV thrf>U£hhQle O^ cnn„stant 

internal diameter > the assembly and use thereof Is quite easy. 
For instance t the provision of the above-described partitions 

10 is qtlit£ Simple, Of courfie, more than two insulated £>ip& joints 
Zl can he provided as needed. Also, one of the pipe joints 21 
can he connected directly to the pipe 1. 

Tf ne&ded, such as in the tas^ brimo bjivinp a high 
salt concentration is used, the outer surface of the insulated 

IE pipe joint 21 can be covered with a coating 41 of an organic 
substance having a sufficiently high heat resistant property. 
This is shown in the lefthund paxt of £ig. 5. FOT example, the 
coating 41 can be formed by shrink fitting a "Tef Ion 1 **" tube. 

Aj* du^cribed abovu, in accordant with the invention, 

ZO thu pipes and tha ol oCtro <3c.s are connected through the insula tud 
pipe joints. Tensile forces applied at the ends of th* insulat- 
ed pipe joints are converted into compression forces vhich act 
between the cap pontions and the flange portions thereof. Since 
thci coiugros£i6n .strength of tha insulating member is much greater 

25 than the tensile strength thereof, the overall electrode devit* 
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of the invention has h t>uitB high mechanical s-tronrfch and can 
withstand high pressures and strong mechanical impact forces 
50 that it can be used under scvotC operating conditions often 
encountered in oil well application. 

5 Yet further > the coating 41 and the insulating members 

" 2 and 12 of the electrode; can be formed from otoer materials* 
To determine what materials are best for these members, tests 
were conducted to investigate the resistance of various organic 
polymeric coiiipounds to hot w&Cer and water vapor at high temperature. 

10 and under high pressure. The compounds investigated are listed in 
Table l herein. 

Regarding the tests , test pieces of each of the materials 
were placed in quartz test tubes filled with purti wafer. These 
test ttfhes were placed in a 2 -liter autoclave containing pure 

15 Kilter. The autoclave vas hold et 230*0 at an internal pressure 
&i S& kg/cm 2 for a period of 10 days 4 Tht* autoclave- was then 
cooled to a room temperature and the test pieces veto chocked for 
appearance. The results presented In Table 2 from which it 
c&n be seen that hot water and steam had a much more adverse affect 

20 than dry heat. Of the materials testDd, only oolytetraf luoroethyl&ne 
resin and diphcnyl oxide resin ware acceptable. 

A coating of vater. and staam resistant resin can bo 
formed around the pipe 1 by repeatedly applying coatings of the 
material end baking the assembly until the desired thickness is 



- 17 - 



obtained. Also, a coating of- the heat resistant rebn czn be 
formed by first preparing a tube of tho resin having an Inside 
diameter sfighiiy larger thin the outside diameter of the pipe 
l:.and then slipping tSo tube over the pipe 1, If the resin 

5 is in the form of a sheet or tape, it nu*/ be wound directly around 

the pipe 1 and than fusion- bonded if uecBssary. As described 
above , a heat-shrinkable tube of polytetraf luoroethylftne can 
bo slipped over the pipe 1 and heated to fit at tightly to the pipe. 
As discussed above, whs** the assembly including; the 

10 electrode is inserted into the oil wll, there is unavoidable 
contact with the inner wall of the well so that the heat 
resistant insulating coating may he damaged. To pyairent this, 
protective coating of insulation 16 may be farmed araund the 
insulation 15 a 5 shown in Pig, 5. Since the protective costing 

XS of insulation 16 may melt or collapse if the electrode is 

exposed to high temperatures, it can be made of an inexpensive 
material such as polyethylene, polypropylene or polyvinyl chloride. 

Typically, the total length of the guide pipe 1 is 
200 to $00 m. Howe/er, a single section of the steel pipe that 

20 makes up the fuide pipe 1 is only about 10 tit in length. To join 
the pipe sccLions, each pipe section is provided with a taper 
thread on one end and the pipe sections are joiEied by screwing 
theja together. An insulating coating must also be formed around 
the joined parts of the pipe Stations and on the surface of the 

25 coupling. To accomplish this, as sho^n in Fig, 6, steal pipes 
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1A and IB are cuv&xed with the coating of heat assistant insulat- 
ing material ISA and IFE and arc joined by a coupling 17. A 
coating of heat resistant insulation 15C i* formed etdW the 
coupling extending into adjacent areas, A heafc-shrinkBble tube 
of a pDlytetraflaoroethylejie is particularly suitable in this 
case. 

To protect tho insulating coatings from direct contact 
icith the inner wall of the well* steel pipe sections ia and IB 
covered with the coating of hoat resistant insula tins material 
15A and 15 E protective coatings of insulation 1GA and 16B 
are first joined through the coupling 17, Thereafter, tho coupling 
16 is coated with the hoat resistant insulation 15C and then a 
layer of 16C if formed around the coupling ami in the adjacent 
areas as shototi in Fig, 7. 
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2A and IB are covered with the coaUug of heat resistant insulat- 
ing material 15A and IFR and art joined by a coupling IV. A 
coating of heat distant insula t ion ISC is formed around the 
coupling lending into adjacent areas, A beaL-shr inkable tube 
of a |>DlytetraflaDrDethylene is particular] y suitable in this 
case. 

To protect tha insula ting coatings from dlr^c-t contact 
icith the inner vail qf the well* stoel pipe sections IA and IB 
covered with the coating of host resistant insulating material 
ISA and 1SE and protective coatings of insulation 1GA and 16E 
are first joined through th<? coupling 17, Thereafter* the coupling 
16- is coated with the h»at resistant insulation 15C and then a 
layer of 16C if formed around the coupling and in the adj&Lont 
areas as shu&m in Fig, 7. 
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Table 2 

Sampl e A ppearance 
A OK. 

B l\iTiied Into a lump, 
C no, 

EI OK. 

B2 Do. 

F Dcu 

G Tamed into a lump. 

H Gla3s whitened 

(Resin came apart) 

* Do, 

J Do. 
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WHAT IS CLAlifl-l) l-tf: 

1 « ^ electrode device for electrically heating under- 

ground deposits of hydrocarbons comprising: a plurality of woll 
pipe sections; an electrode adapted t« ho dispnsud in an under- 
ground deposit ftf hydrocarbons for Mjppl.yi7\g an electric current 
to s«id underground deposit- a plurality of insulated pipe join Li- 
each including a first tubular member having a flange po r tioo 
at orto end thereof, a second tubular member having a cap portion 
at (me end thereof adapted to be received in so id flange portion 
of said first tubular number ur-ith a K ap thcmbctwccm, und an 
Insulating member disposed in said gap between sa -j d fl an / por- 
tion and snid tap portion for hermetically coupling said first 
awl iibtond tubulax member and for electrically insulating said 
first and second tubular members from one another, said insulated 
pipe Joints being operatively disposed to couple at least some 
IS i>f said pipe sections and said electrode urbile electrically 
insulating said ot least some of said pipe sections and said 
electrode- and a cable connected to said electrode for supplying 
on electric current to said electrode. 

2 - The electrode device as set forth in claim 1 wherein 
at least some of said insulated pipe joints are Interconnected. 

3 - "Nie electrode device as set forth in claim 1 therein 
said insulating member of edch said insulated pip^ joints 
comprises a first insulating portion disposed in said gap between 
said flange portion and said cap portion, and second insulating 
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portions disposed adjacent inner and cuter surfaces of said 
tubular members > said first and second insula Ling portions 
being formed integrally with each other. 

4 - "fliu electrode device as set forth in claim 1 where in 

s&id insulating member gf o*cb of said insulated pipe joints 
15 made oT a glass -mien molding forced from ^lass $r<d mica 
pov/dcrs . 

5 * electrode device as set fg-rth in claim 1 further 

comprising an insulating coating profiled op at least a portion 

of £lti outer surface of said insulated pip* joints 

& - The electrode dovico hs set forth in clf*itn 5. wherein 

said insulating coating is:*polytetr»fLuorDcthy3 one . 

1 * The- electrode device as sst forth in claijtt 6 vhervin. 

said insulating coating comprises a resin of thermally slirlnkablo 

polyte-trafluorofcthylene-. 

The electrode device as set forth in claim 5 vjh&xoin 
said insulating coating comprise? a r^sin of dipbenyl oxide. 

9, The electrode device as set forth in any of claims 5-7 
fuTthex comprising a protective layer of insulation .upon at : • 
least a portion of said insulating coating. 

10. the dI tetrode devicD as set forth in any of claims £-7 
further comprising a protective layer of insulation upon at 
least St portion of said insulating coating, said layer of 
protective insulation comprising a material selected from the 
group consisting of polyethylene, polypropylene and polyvinyl chloride. 
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II* An clFtrHrorlo device tor tilootr5.cal.ly beating tmclur^ 

ground deports di. hydrocarbons comprising a plurality o£ in tor- 
cottncotttd well pipa EectioAB, an f-Iootm^R ^dupted to bo dispoEed 
in an m-^rcjrountf depart or hydrocarbons tu^plying electric 
current to said underground deposit,, at least una insulated pips 
joint including ti first tubuUr member comprised of a v;cll pipe 
section having u flaxxjO portion at one cud tbeieaf , n fceCCnd tubu- 
lar mEmber comprised Of: said electrodu di^pojjftd in al i rjntUC-rlt 
with said ±irfct tabular Tttfimbar, w cov^r inciub^r carried by £&id 
E«cond tubular, oicambeir bavrnci o cap portion at o«e end tharcoi 
disposed iii ovErlyirKj relation to amid flange .portion above said 
firat tubulm itiOittb&r With a gap therebetween, an insulating member 
disposed in atxld gap between eaici flan^o portion and said cap 
portion for- hermetically coupling said first and second tubular 
member and for electrically insulating said first and second 
tubular members from one another, c^blc means connacted to said 
electrode for supplying an electric current to said electrode and 
an Insulating coating provided on *t least an outer surface of 
&&id insula tix^g pipe ^oiat« 




